
PATENT 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

(Attorney Docket No. 12441ROUS02U) 



In the Application of: 

Periyalwar et al. 

Serial No.: 09/834,104 

Filed: April 12, 2001 

For: Frame Structures Supporting Voite or 
Streaming Commimications with High 
Speed Data Communications in 
Wireless Access networks 



§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 

§ 

§ 



Group Art Unit: 2661 
Examiner: Unknown 



CERTIFICATE OF FIRST CLASS MAILING 

I hereby certify that this correspondence is 
being deposited with the United States Postal 
Service First Class Mail, postage prepaid, 
under 37 C.F.R. Sec. 1.8(a) addressed to: 
Assistant Commissioner for Patents, 
Was!]iDStmT::0'.C. 2Q;^onJuly 18, 2001. 




SUBMITTAL OF PRIORITY DOCUMENT (FOREIGN PATENT APPLICATION) 

HbChlVED 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

Dear Sir: 



JUL 2 7 ?fl01 
Technology Center 2600 



Enclosed herewith is a Certified Copy of Canadian Patent Application 2,305,082, filed on 
April 12, 2000, to which the present application claims priority. 



RespectfiiUy submitted. 



Date: July 18,2001 




7 36,520 



Garlick & Harrison 

P.O. Box 691 
Spicewood, Texas 78669 
(512) 264-8816 
(512) 264-3735 fax 




Office de la proi4^te 

intellectuelle 
du Canada 



Canadian 

Intellectuai Property 
Office 



Uh drganisme 
d'Industrie Canada 



"An Agency of — 
Industry Canada 



Certification 

La presente atteste^ue les documentsj 
ci-joints, dont la list^^i|r^Gi=d^^ 



sont des copies authentigS 
ments deposes au Burea#^^ 





Certification 



is is^ certify that the documents 

ereto and,identified below are 
LtlQfe^pfe^^f fh'eciocuments on file in 
li^^SfFiEe. 



dcation for Patent Serial No: 



Specification and^BraAM 

2y3O5,OS2ron]0j^imm0iW CORPORATION, assignee of 

Shalini S. Periv^w^^^^ro*!. Stram "Method for Efficient 

Support of Simulta^4®u^ ;^oice and' Dat^'^in Adaptive High Data Rate Wireless Access 
Systems". - M 

K 

RECEIVED 

JUL 2 7 ?m 

Technology Center 2600 




V Agent cenificateur/Certi w>g Officer 

May''3'0,S 



Canada 



( . Date 



(01 PC 68) 
01-12-00 



O PI C 




1 

METHOD FOR EFFIOENT SUFPORT OF SIMULTANEOUS VOICE AND 
DATA IN ADAPTIVE HIGH DATA RATE WIRELESS ACCESS SYSTEMS 

TECHNICAL FIELD 

The pi'efient invention relates to a high data rate cellular systems and in 
particular to a method for efficient support of simultaneous voice and data in 
adaptive high data rate wireless access systems. 

BACKGROUND ART 

High data rate (HDR) cellular systems designed primarily for date users have 
been proposed by Qualcomm (corporate name). Detailed specifications of the HDR 
cellular systems are disclosed in the submission 'HDR Air Interface (HAI) 
Specification" of 2000.03^. There is, however, no convenient method of providing 
simultaneous access to voice czdls within the same system. Any voice calls are 
deflected to the peer cdma2000/IS-95 sy$tem. Also, the system requires that both 
HDR and cdma2000 be deployed for simultaneous support of voice and date calls. 

A possible solution for the proposed HDR cellular systems is to deflect all 
voice calls to the peer IS-95/cdma20CX) network. While this is proposed to maximize 
the efficiency of the HDR cellular system, it is not practical, particularly when there 
are users requiring simultaneous connections to voice and data calls. 

SUMMARY OF THE INVENTION 

It is an object of the present invention bo provide a method which provides 
data call customers with the ability to concurrently cany on a voice call whiteout 
directing the voice call over a complementary or peer network. As a further 
advantage, the voice call is carried by the same high speed access network as the 
data call without adversely affecting the efficiency and speed of the data traffic. 

According to the most general aspect of the present invention, there is 
provided a method for providing data call customers with the ability to 
concurrently carry on a voice call whiteout directing the voice caU over a 
complementary or peer network, the method comprising steps of: identifying voice 
packets by a unique preamble identifier to enable voice user to easily identify voce 
packet and the data rate at which it is transmitted; stopping processing voice packets 
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once their voice frame is received, efficient schediiler; minimizing the number of 
slots iised to transmit voice; scheduling voice packets at the first opportunity on 
start of a new (e.g., 20 ms) frame; 

multiplexing u^ere with sinwlar channel and interference conditions (C/I). 

The invention presumes that low-bit rate voice is encrypted at the link level. 

It is to provide a unified solution for transmission of both low bit rate real 
time as well as delay tolerant non-real time signals within the same system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

An embodiment of the present invention will now be described by way of 
example only with reference to the accompanying drawings in which: 

Figures 1 and 2 show examples of voice packet encoder forma t 

DETEAILED DESCRIPTION 

The present invention is directed to be applied into the proposed HDR 
cellular systems described in "HDR Air Interface (HAI) Specification" of 2000.03.20. 
The spedflcations are incorporated herein by reference. There is, however, no 
convenient method of providing simultaneous access to voice calls within the same 
system. 

The present invention is as follows: 
guTTppTt of Simultaneous Voice smd^ p ^lta 

Reverse Link: 

* Voice as per IxRTT 
Forward link: 

* Voice support for simultaneous high data rate users only 

~" Support limited nimiber of voice subscribers 

Other voice/low data rate users routed to IxRTT carriers 

* Efficient traffic management through segregation of voice and data traffic 
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multiplexing allows efficient bandwidth management to accommodate 

multiple voice users 



Objective - to provide voice coverage comparable to I&-95/lxRrr 

Qualcomm analyais concludes HDR coverage extends well beyond voice 

<X4.4 kbps voice and a 614.4 kbps data rate have similar range for a 
single receive anteniu) 

38.4 kbps data $ 100% power allocation is roughly equivalent to 9.6 
kbps voice @ >25% power allocation 

Conclude - Minimum data rate required to support voice services > or = 
76.8 kbps 

^ Define Traffic Channel Encoder Packet Format for Voice 

Tables 1 and 2 show forward channel modulation parameters for voice. 

Voice packet preamble structure: 

• Preamble is time multiplexed into the traffic charmel stream at the begiiming of 
the first slot of the voice packet being traxtsmitted 

• Voice packet is identified by a unique 32-aTy Walsh function, W"„^^,, repeated 
several times depending on the data rate of the packet and BPSK modulated on 
the in-phase modulation phase (I) 

• Explicit Data Rate Indication (EDRI) is represented by a 4 bit EDRI symbol. 
Each EDRI symbol maps into a 16-ary Walsh orthogonal code v^ord repeated 
2x as often as tiie voice packet identifier and BPSK modulated on the 
quadrature modulation phase (Q) 



Note: 

• Assuming the power on I and Q are equal then the above preamble structure 
has a 3 dB penalty relative to the HAI specification. However, the specification 
appears to include a sigr\ificant protection margin. 

Alternate voice packet preamble structure: 
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Preamble is lime multiplexed into the traffic channel stream at the beginning of 
the first slot of the voice packet being transmitted 

* Voice packet and data rate of the packet are identified by a 32-ary Walsh 
function, W**^„,^ repeated several times depending on the data rate of the 
packet and BPSK modulated on the in-phasc modulation phase (I) If the sign of 
the Walsh function is al^ used then 4(5) Walsh codes are required to identify 
voice packets with up to 8(10) data rates. 

Voice Pg^pkcrt Encoder Format 

* Multiplex several voice calls per Forward Voice Packet (similar to AAL2) 
# 

— Pointer Field (optional) 

- indicates the bit po^^ition (relative to the end of the pointer) of the 
first complete voice frame in the packet (Poii\ter is not required for 
the first voice packet in a 20 ms Frame) 

— Rate/ length identifier 

- 9.6 kbps. R-1 (172 bits), 1 /2 (80 bits), 1/4 (40 bits), 1/8 (16 bits) 

- 14.4 kbps, R= 1 (267 bits), 1/2 (125 bits), 1/4 (55 bits), 1/8 (21) 

Scheduler: 

* Objective - minimize the number of slots per 20 ms required to transmit voice 

^ Voice packets are transmitted at the first opportunity after a 20 ms frame pulse 
until transmission of the voice is complete or the maximum number of slots 
assigned to voice are transmitted 

* Sets the voice packet data rate 

* Multiplexes multiple voice users onto a voice packet 

Assigns voice users to voice packets such that the data rate requested by 
the user is > or - voice packet data rate 
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Yqim Fftctet Encoder Fprmat 

See-Figures 1 and i 
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Forward Channel Modulation Pararnet*^^^ Voice 



Data Rates (kbps) 



Parameter 


76.8 


102.4 


153.6 


204.8 


307:2 


Bits p«r Encoder 
Packet 


384 


384 


384 


768 


384 


Slots per Enmder 
Packet 


4 


3 


2 


3 


1 


Encoder Packet 
Duration (ms) 
chips 


5.0 
6144 


3.7S 
4608 


2JS 
3072 


3.75 
4608 


1.25 
1536 


Preamble 
Puncture 
Duration (chips) 


512 


384 


2S6 


192 


128 


Code Rate 


1/4 


1/4 


1/4 


1/4 


1/4 


Modulation l^pe 


QPSK 


QPSK 


QPSK 


QI^K 


QPSK 



TABLE / 
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Forward Channel Modulation Parameters for Voice 



Data Rates (kbps) 



PBrameter 


614w4 


921.6 


1228.8 


1843.2 


2457-6 


Bits per Encoder 

Packet 


768 


1152 


1536 


2304 


3072 


Slots per Encoder 
Packet 


1 


1 


1 


1 


1 


Enoxler Packet 
Duration ms 

chips 


1.2S 
1536 


IJS 
1536 


1.25 
1536 


1,2S 
1536 


1.25 
1536 


Preamble 
Puncture 
Duratioo (chips) 


64 


64 


64 


64 


64 


Code Rate 


.1/4 


1/4 


1/4 


1/4 


1/4 


ModulatloD Type 


QPSK 


QPSK 


QPSK 


8PSK 


16PSK 

(QAM) 
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The embodiments of the invention in which an exclusive property or privilege is 
claimed we defined a» follows: 

1. A method for providing data call cualomers with the ability to concurrently 
carry on a voice call whiteout directing the voice call over a complementary or peer 
network, the method comprising steps of: 

identifying voice packets by a unique preamble identifier to enable voice user to 
easily identify voce packet and the data rate at which it is transmitted; 
stopping processing voice packets once their voice frame is received, efficient 
scheduler; 

minimizing the number of slots used to transmit voice; 

scheduling voice packets at the first opportunity on start of a new (e.g., 20 ms) 

frame; 

multiplexing users with similar channel and intaference conditions (C/I). 
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8 bits 



for &.6 kbpa voice 



PCS Tail 
16 bite S bit^ 



Pointer 


Per Sukwcribar 


Per Subscriber 


PAD 




InformaUon 


Information 


^ ? 


-* p 





Pointer 


AT ID 


Rate/Lengtli 
ID 


Low Bit Rate Voice 


8 bits 


< ► 

5 bits 




3 bits 


« 

16- 172 bits 



for 9.6 kbps voice 
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